We report a spectral measurement of laser-produced Pr plasma and corresponding calculation results for 4d excitations of Pr 3+ to Pr 7+ ions with the Hartree-Fock method, in which the importance of configuration interaction effects has been evaluated. The plasma parameters have been obtained by comparison of experimental and simulated spectra based on a steady-state collisional-radiative (CR) model.
Synopsis
We report a spectral measurement of laser-produced Pr plasma and corresponding calculation results for 4d excitations of Pr 3+ to Pr 7+ ions with the Hartree-Fock method, in which the importance of configuration interaction effects has been evaluated. The plasma parameters have been obtained by comparison of experimental and simulated spectra based on a steady-state collisional-radiative (CR) model.
The spectrum of laser-produced plasmas (LPPs) of middle-and high-Z elements is of great interest for plasma diagnostic studies about fusion plasma, astrophysical and laboratory plasmas, as well as the interpretation of conversion efficiencies and radiative transport in plasmas. In past years, numerous spectra of highly charged ions of middle-and high-Z elements have been studied both in theory and experiment. Especially, the 4d inner-shell excited spectra with increasing ionization have been the subject of intense interest due to their striking spectral features resulting from the 4d-f shape resonance [1] .
In this work, the EUV spectrum of laser produced Pr plasma in the 7.5-14.5 nm wavelength range has been measured. In order to identify the structures of the experimental spectrum, a series of calculations were performed with the Hartree-Fock method by Cowan codes [2] . It is found that all of the observed resonance structures which arises from the 4d-4f transition arrays of Pr 3+ to Pr 7+ ions. The important configuration interaction effects lead to a strong expanding of the distribution of 4d-4f transition array to longer wavelengths, and with increasing ionization the bands are only slightly shifted as shown in Figure 1 .
In order to estimate the parameters of plasma, two theoretical simulations have been f based on a steady-state collisional-radiative (CR) model as shown in Figure 2 . Comparisons between the experimental and simulated spectra shows that a single electron density and temperature cannot fully describe the ion populations in present calculations due to the wide gate width of detector and the highly inhomogeneous and transient nature of laser produced plasmas. Comparisons between the experimental spectrum and simulated spectra.
